The aim of this article is to investigate services sectors' concentration in the European Union based on employment data and to disentangle the sector-specific developments and influential factors over time.
Introduction
Services have become by far the most important branch for generating GDP in the European countries. Data from Eurostat shows that services constitute about 70 percent of total gross value added in the EU-27 for the period from 1995 to 2010 (see figure 1).
Figure 1: Gross value added and share of exports/ imports by sectors However, services' trade remains at quite a low level compared to manufacturing goods. Data reveals that services exports/ imports to extra-EU make up just a small share of about 6-10 percent of GDP from 1995 to 2010, whereas industrial goods' exports/ imports range between 22-32 percent.
So far, the analysis of services sectors' concentration patterns has not been very extensive in the literature. Given the high relevance of services' contribution to GDP in various countries over the world, this is quite surprising and therefore demands for a more thorough analysis. The lack of investigation might be attributed to the difficulties related to the measurement of services' values and volumes which manifests in missing services' data within many data sources. Services are different from industrial goods for several reasons: their production and consumption usually occur at the same time and in the same location, and services cannot be stored. Consequently, they are regarded as nontradables. This fact alone suggests that one can expect services to be more dispersed than manufacturing goods because manufacturing goods could be produced in another place than where being consumed and they can be stored and transported to a place where they are being demanded for, thus easing clustering processes of manufacturing firms.
Some definitions are necessary before proceeding: the term concentration refers to the localization of different industries across different countries/ regions. The term agglomeration means that the bulk of industrial activity is localized in a country or region. Specialization, on the other hand, looks at the spatial side first and addresses countries' or regions' industrial structures. The task of the present contribution is to investigate concentration tendencies in the European Union.
The issue of concentration has been given attention to in a great range of studies on industrial sectors (see for example Kim 1995; Bruelhart 2001; Bruelhart 1998; Paluzie et al. 2001 ). The European evidence talks about increasing tendencies of industrial concentration (Bruelhart 1998 (Bruelhart , 2001 Haaland et al. 1999) .
Given the process of European single market liberalization, services activities have become free to locate anywhere across the member countries of the European Union. The extent of services' localization in the European Union is in that respect especially worthy to be investigated. However, there exist only a few studies in the past that particularly deal with services' concentration in the regional context of the European Union. Oros and Turcu (2008) find that for the three broad sectors of agriculture, industry, and services, inequalities in the European Union from 1995 to 2004 became more pronounced on a regional level of measurement than on a country level. The services sector exhibits the lowest degree of concentration, and it is showing diminishing concentration tendencies over time. However, when decomposing the effects between the country and regional levels, the authors show that concentration fell only in terms of regional measurement, but concentration slightly increased on the country level. Jennequin (2008) found that at a more disaggregated level, services sectors experience only a very slight increase in concentration in the European Union over time. Based on a rather broad level of sectoral disaggregation, finance, insurance, real estate and business services are most concentrated and transport, storage and communication are least. On a more disaggregated level, however, it is remarkable that water transport is most highly concentrated and that concentration increased most over the time from 1991 to 1999 for 7 European countries (Denmark, Finland, France, Germany, Hungary, Italy and Norway). Midelfart-Knarvik et al. (2000) investigated services' concentration in the EU considering only five services sectors. The authors find that financial services, insurance, business, and real estate activities are the sectors that are the most concentrated over time and also those that deconcentrated most between 1982 and 1995. Transport services are the most dispersed services over time; in turn this sector shows the highest increase in concentration over time.
In addition, wholesale trade, and retail trade reveal increasing levels of concentration. Hallet (2000) found that especially the banking and insurance sector and other market services were highly concentrated between 1980 and 1995. The development over time appeared to be quite stable.
However, the author runs his investigation only on a very broad sectoral classification which comprises 5 types of services sectors.
Apart from investigating descriptive tendencies of services' concentration, the literature has also sought for explanatory factors of concentration, though mainly on manufacturing sectors. Studies for the European Union on industrial sectors find evidence for increasing returns to scale (Amiti 1998 (Amiti , 1999 , intermediate goods intensity (Amiti 1998 (Amiti , 1999 , forward and backward linkages (MidelfartKnarvik et al. 2000) and the supply of highly skilled workers and researchers (Midelfart-Knarvik et al. 2000) .
Clarifying the causes for agglomeration is still a current concern in research. In a recent rigorous paper, Ellison et al. (2010) Kolko (2010) analyzed the importance of Marshallian externalities in explaining services' agglomeration and co-agglomeration in the US. He found that only knowledge spillovers bear significant explanatory power for services' agglomeration.
The case of services is special since it is well known from the literature that concentration patterns for some services are strong at the more regional or metropolitan level (Kolko (2010) ). The reason for that is clear: some services are highly dependent on face-to-face contact with the consumer, so services are dispersed on a very regional level. On the other hand, several services like transportation, media production or investment banking were shown to be highly agglomerated in the US (see also Kolko (2010) ). Consequently, investigating services concentration on the national, county, state and more regional level, all have their justification, and the present paper mainly focuses on the national level and will address some issues on the regional level in one of the later sections, also. This paper aims to address explanatory factors for services' concentration in the European Union for the first time. It remains to be shown whether the ideas of New Economic Geography can explain developments in services sectors' concentration, as well. Therefore, explanatory variables will be derived from the Traditional Trade Theory, New Trade Theory, and the New Economic Geography.
Further, we will control for the influences of knowledge spillovers.
Contrary to past studies, we face less essential restrictions on reducing the time or country dimension when considering a more detailed degree of services sectors, which is guaranteed by using the more comprehensive EU KLEMS database. In that way, we can offer a more detailed analysis of region-and sector-specific tendencies and explanatory factors of services sectors' concentration in the European Union. However, especially longer time series on the measure we generate for capturing knowledge spillovers are still not available in the common data sets. This is the basic data constraint we had to deal with in our analysis.
The paper is organized as follows. Part 2 deals with the measurement of services concentration. Part 3 talks about the data set followed up by descriptive analyses in part 4. Part 5 presents the regression analysis and further robustness checks. Part 6 concludes.
Measurement of Services Sectors' Concentration
For the following analysis Gini coefficients will be used as in or Amiti (1998 Amiti ( , 1999 . They are calculated as follows. First the Balassa index will be computed by using the formula:
( 
Descriptive Analysis of Services Sectors' Concentration
The development of services sectors' concentration in the European Union is shown in the following table. 1970, 1980, 1990, 1995, 2000, and 2005, as 1970, 1980, 1990, 1995, 2000 and 2005, respectively , are displayed for reasons of lucidity. Further, changes in concentration over time were calculated and a linear trend test was applied in order to check for the significance of changes.
As can be seen from As it can be further seen, only retail trade, other water transport and financial intermediation except of insurance and pension funding showed a significant increase in concentration. Concentration of financial intermediation except insurance and pension funding and retail trade, however, still remains at a low level, only its change over time is huge compared to all other sectors. This contrasts Jennequin (2008) , as he finds financial services to be highly concentrated.
In the present study, concentration in financial intermediation except insurance and pension funding records a 46 percent change, concentration in retail trade a 76 percent change, respectively. So, in contrast to Midelfart-Knarvik et al. (2000) and in accordance with Jennequin (2008) this study can reveal an increasing level of concentration in financial services. sectors that are most influenced by being close to demand, so these sectors necessarily need to be dispersed and present wherever people live (Jennequin (2008) ). These are also sectoral activities that cannot easily be replaced by internet technologies, but will further depend on face-to-face contact between providers and customers.
Overall, the studies of Jennequin (2008) Taking a closer look at Greece for reasons of current interest, one can see that in the year 2005 transport and storage activities, hotels and restaurants, retail trade, and sale of motor vehicles were highly concentrated. In other words, a large share of Greek employees in services sectors was working in services related to tourism, for example, compared to the employment share of Greece within the EU. These tendencies are explained by the history and landscape. Tourism has been important for Greece since ages, since people want to go and see the Greek cultural heritage from the ancient times.
Furthermore, Greece owns the highest share of the world merchant fleet. It amounts to 15.96 percent of the world fleet's tonnage (UNCTAD 2010). In addition, the high Greek Balassa Index for education has to be interpreted as Greece having a higher services' employment share in that branch than its employment share in total EU employment would suggest. Overall, the public sector is a large employer. Mitsopoulos and Pelagidis (2011) GDP grew rapidly over time. The authors explain that the significant increase in government spending was due to wages that had to be paid given that the staff increased in the public sector over time and because of the needs of social security funds for the public sector employees' pensions. In the EU, the financial services are mostly concentrated in Ireland, UK and Germany. Before the beginning of the financial crisis, the financial sector of the UK was functioning very well. In its staff states with transfers to households and publicly provided social services, high public and private spending for child care, education, and research and development, and good labor market institutions, which comprise strong labor unions, good wage coordination, generous unemployment benefits and active labor market policies. As it can be seen, the highest share of services' employment working in educational services is in fact given in Sweden.
In table 3, a closer look is taken at the level of specialization of the Greek economy in 2005, again evaluated by using the Balassa indices. For this part of the analysis, measuring specialization, a slightly different measurement for the Balassa index is taken which is given by the following formula:
Here, the employment in a given sector s in Greece (G) is considered as a share of Greece's total employment and set in relation to the services sector s' employment share in the whole EU. With a Balassa index value of 1.55, most of the Greeks employed in services -that is 10.58 percent -work in the branch of hotels and restaurants, whereas only 6.81 percent of total EU services' employment is working in this branch. The Balassa index is also high for (in descending order): transport and storage, retail trade, sale of motor vehicles, public administration and education.
These facts correspond to results from table 2. One can learn that Greek employment is also explicitly high in the branch of public administration, indicating the high number of employees in the public sector.
What do the results obtained above mean for the Greek Economy? The data so far showed that the Greek economy mainly specialized in services related to tourism, like hotels and restaurants, transport and storage, retail trade, or services financed by the public sector, like public administration and education. In 2010 salaries of Greek public sector's employees were decided to be reduced, public administration was more and more consolidated and with 2011 public sector's jobs were decided to be axed. These undertakings were done and planned in order to increase public savings. As has been seen from the data, this means a reduction of employment in branches where Greece got particularly specialized in. In fact, the austerity programs will cause Greek employment and thus the economic structure to change immensely, which will cause unemployment to increase, negatively affecting the citizens' welfare. Another problem arises from the specialization in tourism: in times of economic and social distress tourists are less willing to come to the country and so another source of income diminishes.
Econometric Analysis

Explaining Services Sectors' Concentration
In order to explain services sectors' concentration, explanatory variables will be derived from two different branches of trade theories and from the New Economic Geography. These theories point to different reasons for countries' specialization or sectoral concentration. In addition, knowledge spillovers shall be captured in the regression framework. In extracting the possible influential factors we will follow the literature of Amiti (1999), Haaland et al. (1999) , Torstensson (1996) Heckscher-Ohlin theory tells us that a country specializes in producing and exporting that good that is produced relative intensively with the factor the country is relatively well endowed with. Factor intensity can be operationalized as:
. (2) denotes labor compensation in millions of euros in services sector s and denotes gross value added in millions of euros in services sector s at time point t. The measure consists of the deviation of the share of labor compensation to value added to the services sectors' average share of labor compensation to average value added. Taking the absolute value of this measure captures a basic element of Heckscher-Ohlin's theory: services sectors exhibiting either a high labor or a high capital intensity (represented by either high or low labor compensation compared to the European average) will show up a high level of services sectors' concentration. A positive influence of fact on services sectors' concentration can be expected.
New Trade Theories focus on scale economies in production. Using scale effects, firms can either produce more output at a given cost or a given output at lower costs. For countries' economic structures both divergence and equalization is possible. In case of a homogeneous good divergence happens through the process of further integration. Countries will specialize in one good which they will start trading with. In case of a heterogenous good, consumers could get access to a greater variety of products via free trade through economic integration. Intra-sectoral trade will seize, leading to equalized sectoral structures across countries. Scale economies shall be captured by the following measure:
. (3) denotes labor compensation in millions of euros in service s at time t, capital compensation in millions of euros, intermediate inputs in millions of euros and denotes gross output as a volume index (1995=100). A negative relationship between concentration and scale intensity can be expected. This is because the more output can be produced at a per unit cost, the lower will be the measure scale. Increasing returns to scale positively influence concentration, since firms will want to locate closer to each other in order to reap off scale economies (Krugman 1979; Krugman 1980 ).
The basic New Economic Geography model (Krugman 1991 b) deals with forward and backward linkages occurring among firms and workers. If workers move to a region, the rise in their regional expenditures increases the incentive for firms to locate there, too (home market or market size effect which constitutes the so called backward linkage). Consequently, firms locating in one place will lead to goods' prices to fall -products get cheaper because of competing firms -which increases the incentive for workers to move to this place (price index effect which constitutes the so called forward linkage) . A similar way of reasoning holds in the models of Krugman and Venables (1995) and Krugman and Venables (1996) . There, mutual dependencies exist between upstream and downstream firms. Industries making use of economies of scale will locate at sites where demand is high, usually this will be in the larger market (backward linkage). They can minimize transport costs this way.
Demand in turn will be high in places where firms are already located in, because their products will be less expensive (forward linkage). New Economic Geography's reasoning is going to be modeled in the following way:
. (4) denotes gross output in millions of euros and is gross value added in millions of euros.
Services sectors that use a lot of intermediate products are expected to show a higher level of concentration than other services sectors, based on elements of New Economic Geography models (Krugman 1991 b; Krugman and Venables 1995; Krugman and Venables 1996) . Therefore a positive relationship between concentration and intermediate products intensity is assumed. As has been mentioned by Amiti (1999) , the measure of intermediate products intensity, however, might only consider vertical linkages of downstream firms and does not use inputs from firms within sectors. The last aspect cannot be taken care of here, either, because data are lacking on detailed input-output structures for services. However, the measure for intermediate products intensity is said to be fair enough to capture important features of new economic geography theory.
Ricardian trade theory states that differences in production technologies will lead to countries getting relative production advantages in certain goods, which will induce specialization. Differences in production technologies shall be measured via different labor productivities:
. (5) denotes value added in services sector s in country j and denotes employment in services sector s in country j, where . This measure describes the deviation between the share of labor productivity in sector s in country j relative to this sector's labor productivity in the EU and the share of a country's labor productivity in relation to all countries' and sectors' labor productivity in the EU. A higher deviation results in a higher value for techdiff and should thus influence services' concentration positively.
Knowlegde spillovers are not easy to be operationalized. Kolko (2010) , for example, employs the share of workers with graduate degrees. The author mentions that through this measure, though, not only knowledge spillovers but also effects of labor market pooling might be captured. Due to limited data availability, we also used a proxy which is the share of hours worked by highly skilled workers.
The idea behind is that a larger employment of the highly skilled will invoke positive spillovers among peers, resulting in mutual benefits. We expect that knowledge spillovers (knowspill) influence services' concentration positively.
A regression function has been estimated via a two-way fixed effects estimation procedure:
13 services sectors and 35 time points are considered for the analysis. The results in columns 1-3 show that the coefficient for knowledge spillovers is significant and positive in all specifications. Knowledge spillovers as measured here by the share of hours worked by high-skilled workers, play an important role in explaining services' concentration. The coefficient for intermediate products intensity is significant and positive only in one specification. The influence of factor intensity on services' concentration seems to be negligible due to the low negative value of the coefficient. The coefficient for technology differences does not show the expected sign. Obviously, services do not concentrate more in case of big technological differences across regions, but in fact they do if technologies are more similar. So, it is not the Ricardian argument that is supported by this variable, but some further influence of knowledge spillovers and positive externalities comes through.
The coefficient for scale economies does not bear the expected sign. The positive sign for scale economies might indicate a situation that has been explained before for the case of a heterogenous good. Through increasing liberalization consumers get access to a greater variety of products, intrasectoral trade increases, economic structures across countries equalize. Another reason prominent in the industry concentration literature is that benefits through scale economies were already used in former periods of time (Haaland et al. 1999 ). The following section, producing robustness checks, will shed light on these issues.
Sensitivity Analysis
Robustness of the results shall be tested in the following by using a different measure for the dependent variable and by dividing the sample into different time periods and differentiating between effects for market and non-market services, respectively.
The Krugman index as having been taken in Krugman (1991 a) will be calculated as an alternative . (7) measures the deviation of the share of services' employment for sector s in country c relative to this sector's total EU employment from the other (S-1) services sectors' mean of these sectoral shares.
The index is calculated for the 13 sectors described in the text above.
As can be seen from table 5, the same concentration tendencies for services sectors emerge as in case of taking the Gini coefficient for the 13 sectors. show that knowledge spillovers appear to be relevant, both measured as direct influence due to higher shares of hours worked by high-skilled workers and as indirect influence via technology similarity. Further robustness checks are given in table 6. Dividing the sample into the time of the pre-Single
European Market Enactment (SEME) era (the years until the end of 1985) and the post-SEME era yields meaningful results. In 1986 the Single European Act was signed which involved the member countries' joint effort to collaborate in terms of economic and monetary policy in order to achieve the goal of economic convergence. These efforts can be expected to have formed the economic structure in the European Union accordingly. The coefficients for scale intensity and technological differences bear positive signs and are significant for the pre-SEME period. For the post-SEME period, intermediate products intensity bears a positive and significant coefficient, technology differences bear a negative significant coefficient. These results lend support to the interpretation that services concentration followed Ricardian arguments of specialization in case of technological differences across countries in the pre-SEME era, but the primary driver for concentration after the launch of the Single European Act is knowledge spillovers due to the clustering. The bulk of increasing product variety's influence on services concentration seems to have been valid in the pre-SEME period, whereas intermediate products intensity matters only in the post-SEME period. We therefore observe that over different time periods different influences are at work.
Another check is done based on the division between market and non-market services (see the classification in the appendix). While the results in columns 8 and 9 imply the pure effect across the sectoral division of services sectors, results from columns 10 and 11 mix the sectoral dependencies with time period differences.
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As such, results in columns 10 and 11 are only difficult to interpret.
Increasing product variety appears to be important for market services' concentration only, as well as intermediate products intensity. Factor intensity, however, is relevant for concentration of non-market services. This can be nicely interpreted, since the services of education, health and social service are especially labor-intensive, so clearly services' concentration depends on labor intensity. Both market and non-market services' concentration are influenced by technology similarity and with some cautious interpretation also by knowledge spillovers. Note, however, that the sample got severely reduced for the regression shown in column 11, so meaningful inference is hard to be drawn.
Furthermore, for the last specification an investigation showed that multi-collinearity problems arise from taking up both technology differences and knowledge spillovers variables in the regression. As such, only the variable capturing knowledge spillovers was finally included. however, does not tell us much about the factor's influence in a multi-factorial interdependence system. Thus, with a hopefully better data coverage at hand in the future, further relationships should be investigated.
Conclusion
Clarifying the development of services' concentration and disentangling its driving forces in the specific context of the European Union has been the aim of the present contribution. The past literature has barely investigated trends and explanatory factors of services' concentration. In fact, so far, there was no such study investigating the explanatory factors of services' concentration on a detailed sectoral level for the European Union over a longer time period. The analysis of this paper is meant to Taking a closer look at country-specific concentration patterns of services, it could be shown that the Greek workforce is especially large compared to the European average in the branches of retail trade, hotels and restaurants, transport and storage, public administration and education. We explained that the current austerity programs will alter the economic/ employment structure in Greece, causing unemployment in the branches that Greece got mostly specialized in.
As concerns the explanatory factors for services' concentration, the regression analysis reveals that knowledge spillovers play an important role on the country level and apparently also on a more The results point to the relevance of policies enhancing education and R&D, since a proper training of the workforce will evoke positive knowledge spillovers, fostering the clustering of economic activity. Clustering, in turn, might give rise to a process of mutual benefits, as is commonly known from the New Economic Geography literature (see . The results further reveal that intermediate products intensity, and as such the linkages between suppliers, have become stronger after the Single European Market Enactment. Consequently, politics could take care of a provision of an adequate infrastructure in order to guarantee the flow of intermediates.
In our analysis we faced data constraints as regards the more detailed sectoral regional level. For future research, one might set up a study investigating various services sectors' concentration in the EU once better data become available. Also, the issue of co-agglomeration of services sectors would deserve a clarification in the context of the European Union. Further, due to the changing landscape of Europe through increasing efforts of liberalization and enlargement, it would be interesting to consider particularly the East-European countries.
